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BRICK AND MARBLE IN THE MIDDLE AGES 


G. EDMUND STREE|! 


CHAPTER VIII shrnbesen ieee sdpeiegs 
‘ almost give it credit for coming from an | 
( Continued.) Returning to the nave, one fin thing 
e we return to the nave, we shall find that it is not only in ger tion than another smaller baldachin ove alt 
eral effect it is so very worthy of admiration; it still retains much north aisle rhis is hexagonal, carrie 
of its old furniture, and, in spite of a few modern mosaics, and one o1 and roofed with a steep roof. Its dimensions re 
two more modern altars, is less altered in its general effect since the necessity,—a matter of commot 
fourteenth century than any great church that I have ever seen. The reredos and altar in a chapel at 
screen between the naveand choir with the ambons on either side of it dating from 1430, may also be 
first deserve notice. The screen is mainly a work of A. D. 1394.! in front and carved with two ange ( y 
It consists of a series of columns carrying a flat lintel or cornice, on screens with arcades carried on shafts are 
the top of which is a row of extremely good statues of the apostles ends of the altar The footpace 
They have that grand sweep of the figure which on¢ knows so well in that it can only be approached fron 
early fourteenth-century work in France, and are free from the some Of another sort of furnitur 
what heavy and clumsy treatment which marks so much of the work Mark’s has, as might be expect g 
of the Pisani. The screen has been raised on the base of the older earliest are the probably Ron 
Byzantine screen, which consisted of a simple continuous arcade now aisle or cloister, right and left of th 
nearly hidden by the more modern steps to the choir. The ambons where the sarcophagus is still retair 
are probably of the same age as this older screen; the gospel ambon emblems and sculpture: a 
being of two stages in height, with a good staircase to it from the more artistic interest, are the to 
choir aisle, that for the epistle being comparatively low and simple, and of Sant’ Isidoro. Here the sar 
but still large enough to contain two or three modern pulpits. The canopy, reverent angels stand on either side 
screens to the choir aisles are of the same sort as the main screen, the curtains from the front of the effig 
but are placed one bay to the east of it. They are all three interesting tomb is a bas-relief of the Madonna, 
as showing that a Gothic architect could use with good effect a com tion, St. Gabriel on one side, the Blessed \ 
mon Classic arrangement, and indeed lend fresh grace to it by the This is the type of monumental memor 
detail of the sculpture and inlaying with which he adorned it time of Venetian sculptors seems to have 
Dimly seen from the nave through the rood-screen, but far more and on the very similar figures of the Virg 
interesting than even it, is the great baldachin or canopy over the of doorways throughout the city, we 
altar in the choir. Here we have the simplest form— four columns from the time of the Byzantine carvers w v1 
carrying round arches, and the wall above them finished with a plain ous early capitals, until the artist of the D 
horizontal capping. The arches may be modern, though if they are the art with his original and splendid series of capita 
so, they are copied from the old, as is evidenced by the painting at But of all the features of this gran 
the back of the Pala d’ Oro, which shows the placing of the shrine of the gorgeous color of the walls, most attract 
St. Mark under a similar baldachin; but the groining is old, and the of the pavement. I know not what 
alabaster columns are of extreme interest, being covered all over with describes the effect it produce It g 
most elaborate sculptures of Scripture subjects. The subjects in the patterns common in most Opus Alexandrinu & 
northeast column give the history of Joachim and Anna, and the birth laid level and even, it swells up and down as thoug 
of the Blessed Virgin Mary; the northwest has the nativity of ou the petrified waves of the sea, on which those who 
Lord, the marriage in Cana, etc.; the southwest, subjects from the of the church may kneel in prayer with safety, the undulatir 
Passion ; and the southeast the miracles of our Lord. Few modes of serving only to remind them of the stormy sea ot life, an 
decorating an altar are altogether so fitting and beautiful as this, and actually washing the walls of the streets and houses through: 
I hope the day is not far distant when we shall see many of ou city. It cannot Be supposed that this undulation is accident 
English altars standing under canopies of the same sort. St. Paul’s had it been the consequence of a settlement of the ground we 
Cathedral may well prepare the way for us in this, by reviving what see some marks of it in the crypt, and in the walls, and som 
was usually accepted as the best kind of reredos by our English of disruption in the pavement itself. And the corresponding 
church-builders in the eighteenth century. of Sta. Sofia, Constantinople, where we have it on record 
' The inscription on the screen, which gives the date and the name of Doge Antonio The tomb of Vitale Faliero a 


Veyerio, gives also the names of the sculptors. Phe tomb of the Doge Marino M 
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was an intentional symbolism in just such a floor, is conclusive as to 
the intention of its imitators here. 

Of the mosaics with which the church is richly adorned I cannot 
pretend to givea complete account; they deserve a volume to them 
selves. As regards choice of subjects, it is noticeable that the most 
prominent figure is that of our Lord, who is seated, and surrounded 
by prophets. Below are the emblems of the four Evangelists, and 
the four rivers of Paradise. Whilst again, in the west dome, He is 
surrounded by the Apostles and the Evangelists, and everywhere the 
general scheme is a lesson to those who, nowadays, too often forget 


the relative importance, or the proper order and arrangement of the 


ies 


divine story, in the schemes they adopt for stained glass and mural 
decoration. As regards color, I need not repeat what I have already 
said; but it may be observed that wherever modern mosaics have taken 
the place of old ones, there at once we see a complete collapse, and a 
loss of all good effect. This is mainly owing, beyond doubt, to th 
attemp which their designers made to produce the effect of pictures, in 
stead of thinking first and mainly of the decorative effect of their work 
on the building. But, at the same time, it is obvious that their eyes 
had lost all feeling for good color, and that in attempting to draw witha 
certain amount of academical accuracy they had equally lost all sense 
of the ‘prime necessity in such works of simplicity of arrangement, and 
directness in the telling of their story. There is no part of the church 
in which some of the best of this sort of decoration can be studie¢ 


with more ease and advantage than in the cloister on the north side 





of the nave. Here the mosaics are so near the eye and the details of 
design and color so fine that one is never tired of admiring them. 


I never leave St. Mark’s without taking one look at least at the 





fs four bronze horses, which, placed as they are on columns high above 
the ground, add so much to the strange character of the west front, 
and are in themselves such exquisite examples of their kind. Strange 
ornaments these for the facade of the chief church of a city where 
4 horses’ feet have hardly ever trod! Equally strange, if you are to 
have horses in such a position at all, is the way in which these are 
supported. They stand balancing themselves nicely on the caps of 
small columns. Extremes meet; and I am not so sure but that this 


extraordinary arrangement is not better than that which is usual 





adopted. If horses are to be supported above the ground, they may 
E almost as well be so in this way as on the ordinary pedestal, which 
i looks equally unsate if the bronze is instinct with lif These horses 
¥ were brought from Constantinople after the fourth Crusade, circa 1203 
They are of admirable character, and are probably of Greek workman 
ship. With every other movable thing worth moving, they wer 
taken to Paris, and returned after the Peace in 1815. 
There is a picture in the Accademia by Gentile Bellini which 


ought to be looked at after a visit to St. Mark’s. In it we see the 


moa th 


church much as it is at present; but an enormous procession which 
winds its tortuous way about the piazza defiles before houses every one 
of which seems to be ancient, and | never look at the now uninterest 
ing lines of houses which surround it without wishing for the resusci 


tation of the buildings which Gentile Bellini saw and drew 


: 
) 
i 


We went into the treasury to see the treasures and plate belong 


ing to the church, but [ was much disappointed to find that, in an ar 





& tistic point of view, there was really very little to admire, or else what 
4 was admirable was not shown. ‘The treasury is a dark room lighted 
% up by a few wax candles, but so badly that it was difficult to see at all 
satisfactorily. 

¥ I was unable to obtain asight of the Pala d’ Oro, as the altar 


4 piece behind the high altar is called; it is only uncovered on feast 
days, and I have never happened to be in Venice when it was visible. 
| was very anxious to have seen it, as it is a most magnificent piece of 
workmanship in gold and enamel. It was executed in Constantinople, 
and brought to Venice ini102. Some Italian writers have claimed it 
for their forefathers as an Italian work; but the documentary evidence 
of its Eastern origin is supported by the details of the design and exe- 
cution of the earliest portions of the work. M. Durand has published 
4 a very careful description of it in the «* Annales Archéologiques,” Vol. 


XX. He gives a list of no less than one hundred and sixty-nine 
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panels or figures, in a considerable number of 


ing inscriptions are in Greek characters Phe 


in the thirteenth century and again in the fourteent! 








considerable additions were made to it Phe 
has fourteen subjects on a gold ground, and 
Over and over again, when at Venice 
Mark’s, not to criticise, but to vdmire il [ 
in which the main object is the study of 
go for worship also I think I never 
religious and religion nspiring 
lightly to pass it by as useless for our ge ra 
show, as strongly as any one example « 
grande ur of character eve! i y 
lavish expenditure of art ind prec ous n 
for it is to this that St. Mark g 
Chere is nothing imposing either in its 
the contrat vy, thes appear { me t ol 
rather meat and yet tl erand 
ground makes the ile 
is, and fully atones for all othe: fect 
our cold, bare places of worsl 
development of Christian art in the 
times as great In our Northern 
res iSS ec t x ¢ ! v1 
er ind scares adelyg to of t 
If this S ot t 
necess i oduc t 
b nes ie the S ( 
inter And architects 1 t rem 
within their province as rectors or ce 
must not, aS now, venture to desig! 
afterwards receive thes necessary al l s 
from the very first must view thet 
which they ire ersonally ymcel 
shall we see a satisfactory scho 
The interest of St. Mark 
irtistic, on other yund 
worthy of study in all | t 
ind whether s esig! iS 
\l xandria { resent 
architecture of the Eastern Church trar plant 
tion to the domains of the Wester 
small part in modifying the distinctly |] 
otherwise the whole of Northern rope W 
When we see a church so far fi 
Périge ux modelled after it; ind in 
of churches in that ar the ‘ighbo gy dist 
St. Mark’s did towards the evelopment 
forms ana combinations, n ma 
of its fabric Byzantine architecture wa 
ut in the hands of the then vigoro ine 
Itis not a direct reprodu tion, therefore 
een in St. Mark’s, but one stage ot a de 
which partly owing to the eftect of comm 
tion was largely felt down to the very 1 
artistic life Chis ha ven well conde 


Mr. Ruskin ‘©All European architecture, 


bad, old and new, is derived from Greece 
and perfected from the East The Dori 
the roots, the one of all Romane sque ule 
Byzantine: the other of all Gothic, early 
and Tuscan. ‘Lhesold Greeks gave the 

1 


The Arabs pointed and foliated the arch 


perfecting the church of St. Mark 





ground plan it is to Venice and the East 


arrangement of so many of our buildings, 


form, to which we might otherwise have been condemned 


(Zo be contin 
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vaults is about as two is to three. 
(Fig. 41, plan, and Plate IX 


general view. ) 


} 


[ranslated from the French of AucGustre Cuorsy by 


This vault is frankly éar- 
Arthur |. Dillon. longue and it is, moreover, the 

ost remarkable instance 
known to me of a groined vault 
over a lengthened re¢ tangle, but 

by no means the only exist D a 

ng example. The elliptical 
forms were not put aside until Fig. 40. 
P " 7 Kx the time when the architects a 
’ of Constantinople, the inheritors of the traditions and tendencies of f 
he Roman art, thought ot substituting for the classic groined vaults 
a . Ss the eminently practical solution in Fig. 42. 


~~ = hanks to this ingenious arrangement of the vaulting, the more 








Bas 1 of r less irregular form of the plan ceased to be a cause of complications 


1 the intersections. There might and might not have been a differ- 


wre 


he length of the sides, or the plan, at need, might have been 
T a quadrilateral with unequal angles, but in every case the curves of 
he intersectin 


Luts WOUTa 


ompass and full \ ' 
seal \ 
entred principals \ 
were necessal 


But rae B 


centring e) 
ere it is sufficient \ 

indicate the re- \ / 
ation between this 
byzantine innova 
tion and the Roman ae 
ideas; and we will Fie, 42. 
igain take up the 





Fig. 09. juestion of ancient groined vaults, regarding them from the point of 
iew of the methods of construction. 
it ofa vault on a Whatever may have been the admitted forms of the groined vaults, 
\ BCD, in the central the Romans facilitated their establishment by the employment of ia 
\D BC illest dimension A B, processes very similar, at least in principle, to those which were ‘b 
der of the rectangle developed in considering barrel-vaults. Both were composed of two 
tudinal barrel-vault distinct parts, —the mass of rubble which formed the body of the 
considered a vault and the open network or thin lining of brick which served 
ymans entirely ex is a support for the rubble during the construction, and was at 
g elliptical barrel least a partial substitute for the temporary centring which would 
tact hall in the Baths of otherwise have carried the load. 


When they used the system of armatures of flat laid bricks, the 
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Romans took care 
to protect the groin 
by asolid rib ; small 
as the bricks might 
be in the rest of the 
lining, those along 
the groin were neve! 
less than forty-five 
centimetres on a 
side, almost always 
sixty centimetres, 
while their thick 
ness was about five 
centimetres The 
greater part of these 
tiles at the angles 
have disappeared, 
but their imprints, 
which still remain, 
clearly show their 


size and form, and 


one cap easily realize the general appearance of the armature Seen 
from above, before the 

laying of the rubble, it ! 

had the aspect shown ki 


above (Fig. 43), which is 
taken from one of the halls 
in the Baths of Caracalla. 
The same arrangement, 
moreover, with some 
slight variation, is to be 
found in Hadrian's Villa, 
the Palace of the Cvesars, 
etc. 

The method of support by 
means of ribs was still more easily 
applicable to the exigencies of 
penetrating vaults. Ribs M and N (Plate IX.) 
were placed along the lines of intersection, and, 
if there was need, other secondary ribs (R) 
were thrown transversely from one pier to the othet 
But as these last differed in no way from the en- 
gaged arches used in barrel-vaults, | will confine 
myself to the construction of those along the groins 
(Fig. 44). 

Three parallel arches united two and two by tiles 
formed, as it were, a solid backbone along the groin. 
It was necessary in order to place the bricks here to 
cut them toa certain extent in order to adjust them to the salient 
angle; but in place of cutting them in a regular manner by means 
of templates, the Romans contented themselves by clipping them as 
they were laid; and this was done in such a rough manner that 
it caused neither expense nor delay. 

The only delicate operation was to construct the crossing of the 
diagonal ribs at the summit. There was no difficulty in closing one ot 
the arches; M (Plate IX.), for instance, could be finished, but when it 
came to completing the other one, N, a complication arose, for th 
halves would press on the sides of the hollow rib M and threaten to 
crush it. 

cells of the arch M before placing the last bricks of N, for when they 
were filled they were able to resist the crushing tendency, and thi 
work could be completed without the slightest hinderance. 


Evidently it was necessary to fill with rubble the uppe1 


The great vaults in the Baths of Diocletian were constructed in 
this manner; and the usual method adopted for halls whose width 
was fifteen metres or more is of this type. In vaults of the smaller size 
the means of support were made less and less strong, and we will see 
the frame of brick simplified by degrees and its strength made propor- 
tionate to the efforts exercised on it by the mass of rubble. Follow- 
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ing the logical sequence of the possible modifications, the 


would have been led first to the suppression of the ribs R (1 


which cross the barrel-vault transversely; next to 
with one of the three arches along the groins, and 
thus reducing the armature to a single rib along eac 
Roman architecture presents in this way all the inter: 
between groined vaults with complete armatures and va 


whateve1 We will endeavor to show examples some 


ent aspects which the skeletons of brick presente 
of this series of progre ssive transformations 


1. The form of armature which corre 


which we have chosen as the t pe exist na gailer 


near the southern angle of the hill (Plate VIII I 


arches are built exactly as in the Baths of Diocletiar 
same number of elementary arches, and tl} netl 
or bond between them is exact the ( 
transverse arches were regardec is §s 
smaller size of the hall, So that it Is exar t oO 

in Plate IXN., omitting the arch \ h ‘ t V 
tangular bays 

\s al exan e Ol ne dagon i 


mentary arches | will cite only the gre d 


Fig. 45 


These projected from both sides of the rch ane forme 


headers which established a strong bond between the 


the rubble. 
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Fig a 
t \ I 
i ial t n Che active 
I ted to the time when 
) é u ecome 
1 ha more importance 
rmature, having the 
ke a ( tinct 2? 
rried the entire weight 
5 etwet tne Ss ine 
tem < tl sts that were 
ce er-thrust o 
f were entirely, 
inalogies t an 
s ring the perioe 
vertect ind 1e 
S¢ il Characteristi¢ 
ring | Empit But 
vra oO e difierence 
\ iriations which were 
we wi show n the 
ymnstruction were 
las yr dot € 
gy al lentl 
la yr tends to 
é } i pertectly circular 
ma re i im ato give t the 
was indee¢ It with « 
ode! nt vu t x 
i I ! the gate of Rome 
( 1 
! y ft irvature of 
i ¢ ind f domes like hat 
i Imost imperceptible, th 
‘ ud to be almost illusory Even 
5 tl Romans seem to have feared 
S ear too ea on their centres, and 
¢ score of metres the considered 


ne 


a continuous net 


But this envelope 


In 


order 


} 
ao 


so it was necessary to place the lines of brick along the meridians of 
the vault, so that the meshes constantly varied in form and slowly and 
continuously diminished in size, —a condition which evidently would 
limit the application of this system. Hence circular vaults in which it 
s found are extremely rare; perhaps the most remarkable is that of 
the edifice called the «+ Torre de’ Schiavi,” at the left of the road lead- 
ing from Rome to Préneste. 

Che method to follow in order to avoid the difficulties arising from 
the diminution of the meshes was to replace the continuous network 
by a system of isolated ribs dividing the surface of the vault into a 
series of segments 

On Plate X. is shown an application of this system. Itis a vault 
from the ancient baths which stood behind the Pantheon at Rome 
| have shown the armature only near the springing, for the upper 

arts seemed to me to be too vaguely ‘indicated to allow of any 
attempt at restoration. Did the ribs of brick end suddenly by but- 
ting into a ring similar to that about the eye of the Pantheon 
(Fig. 49)? or did they cross like the groining ribs of intersecting 


vaults Che ruins g 


ive no reply; a street has been cut through the 


centre of the vault, and the part which still remains is, at the most, 
not more than the fragment shown in the drawing The débris, how- 
ever, has several claims to the greatest interest If it comes, as is 


believed, from the Baths of Agrippa, its date is to be carried back to a 
time when Vitruvius alludes to baked clay as being among the usual 


tildin materials, and it is to be regarded as one of the oldest 


stances in the history of the art of building of the use of armatures 
if brick for vaults ; and this supposition is certainly not contradicted by 


ss 
the aspect of the ruins Everywhere the vreatest care In the use of the 


vaterials is manifest, everywhere may be observed the minutest atten- 
tion to the smallest details. Such characteristics would agree with a 
careful application of a new method ; practice soon teaches builders to 


spare themselves pains, 


— 


here the vorkmanship is as good as the 
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Fig. 49 
arrangement is well chosen, and though lighter armatures may be 
found in vaults of more recent date, it is needless to seek: elsewhere 
for construction so correct or so irreproachable in regularity of form 


(Zo be continued.) 
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ON THE USE OF BRICK IN DOMESTIC 
ARCHITECTURE. 









& 4 
4 
WORKMEN'S COTTAGES. 3 
4 
T ) the traveller first visiting England there is, perhaps, no single : 
phenomenon which surprises him more than the utter difference : 
between English methods of building and those with which he has ¥, i 
been familiar in America. This difference is not merely one which 3 
shows itself in works of engineering and heavy building, but it is wy 2 
Hu, 
equally obvious and even more surprising in the humblest grades of s 
work, and in no place is it more startling than in the domain of 7 
house building, and that of the most modest kind , 
: ; ‘ 
f q 
strosities that make » the better part ot the > 
towns, that we never stop to think that really 2 
tion in this country from 1750 on is just as ba sta ’ 
; as stupidly inartistic as it can possibly be, at 3 
s Ss t it 1 ‘ i j 
e f a half we have been using a building mat \ ; 
o41 : : : 
r S$ _ rudimentary suspicion of tts logical treatment o i 
t , : 1 { 
a If it were otherwise, if we were surro ‘ 
e** - : : 3 
" 3: tion like that of Warwickshire, Switzerland, | 1 
€ . 3 
a g shock might not be so great in passing ft 


] 


In this country we are so familiar with the acres of shabby, 


limsy, unkempt, wooden shanties that do duty as dwellings in the 
Aims) kempt l hant that do duty; iwelling t] 





a 





AR Lo 


lower-class sections of our villages, and with the hundreds of acres of 


equally flimsy and incomparably more shocking and offensive mon 
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in t ghte i ( dition of attractiveness \ brick 
erstoo ateria vall, if built of common brick, 
y yntemplat if is always good, and in a littl 
covery ft t mill tow time it becomes beautiful It 
) sma ) | last pretty nearly forever, wase Ream 
} | it is far warmer, far more 
' hea in almost any other 
vall 
us Wh re! Is it not used 
() Lnne, Colonia Well, first, because its cheapness 
fir , ; not appreciated; and second, 
p ness. cor for the reason that the mental 
\r t e” temper of the time does not 
vy il or even consider per 
ence and honest n the con 
mn of ordinary dwellings 
isonable wa he chea ilder cuts construction down to the very limit where his 
ul readth of the tuds and joists and boards will hold together until the house is sold, 
irv Ame ! tting what little money he spends into what he fondly holds to be 
r ( 
i O Bro Room 
‘ 
CK ( ige 
I 
i i 
Seconp Froor P, AN 
: 
imentation, \ , paint, stained glass, and fafier-machi Con 
juently we find in ‘* progressive” towns whole districts made up 
lashy and tawdry horrors doomed to certain and speedy shabbi 
ss, if re the expiration of the few years necessary to bring 


the houses themselves have not collapsed into rubbish 


ips. If ** cheap clothes make a cheap man,” very certainly cheap 
es make a cheap people, and it would do no harm for us to look 
to it that we avert, if it is not already too late, this undeniable danger 





ft 

i K. € t ost 

Ww ses rick 

varn roof, ane 

t re l ore la! 

ur t as iLaA 1 

ea Iders and als 

\rguments of this nature and towards this end will of course 
healthy constructio only a have absolutely no effect whatever in obtaining any reformation in 
k, the nning cost is ch domestic architecture ; it will be necessary to show that a house may 
nsive as we t can onl e built very largely of brick at a cost which will be but little greater 
ong an artistica irbarous than that of good wood construction. The plans and sketches which 
iinted every few years in orde1 iccompany this article are intended to show this. They deal with the 


simplest form of dwelling, a five-room, workman’s cottage, to be built in 
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the country or in villages which have no system of sewerage. In each 
case the accommodations are the sme, viz., a kitchen or living-room, 
a parlor, pantry, china closet, and wash-room, on the first floor, and 
three bedrooms above. The cellar is under only a portion of each 
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house, and there is no furnace. The walls are built of common red 
brick laid in white mortar, and are ten inches thick, including a two- 
inch air space. Inside, the plaster is placed directly on the brick. 
The finished woodwork is cypress or Washington cedar, finished 
natural with two coats of shellac; it is perfectly plain, without mould- 
ings, even in the doors; the living-room and halls have rift hard-pine 
floors. 

It is easy enough to imagine the ordinary wooden house that 
would be built for the same amount of money that one of these cot- 
tages would cost. It would probably have clapboards on the first 
Story, shingles on the second. If it were Queen Anne, it would 
have turned balusters and columns all over it, with a fluted or jig- 
sawed panel perhaps. Its roof would be ‘+ picturesquely irregular,” 
with little curved dormers in it. The glass in the windows would be 


Bro Room 





Setcono Frown Pian 


cut up into fantastic shapes, and that in the panel of the front door 
would be violently colored. If it were ‘* Colonial,” it would have 
papier-maché festoons stuck on, and be painted yellow and white ; 
otherwise its colors would be innumerable and chaotic. Rank, 
ridiculous cheapness would stick out all over it, and it would sell net- 
ting the builder twenty-five percent on hisinvestment. Whether such 
a house as one of those indicated in the accompanying sketches would 
sell or not must remain to be proved. At all events, it would be an 
honest house, while the others could pass only as shanties. 

Its first cost would be a little more than that of wood; this can- 
not be denied. But the extra cost would not exceed $150 on each 
house. A speculative builder would never think of squandering this 
sum ona house which would sell just as well if it were built of wood 
and ‘tastefully ” painted; but it is hard to believe that an average 
workman of good sense, building a house for himself, would, if he 
knew the facts in the case, hesitate for a moment over the two courses 
before him. If men of this kind can be induced to see the immense 
advantages of a brick house over a wooden shanty, not only in point 
of health, comfort, and durability, but actually in the matter of first 
cost, we may yet see some good honest building in the country, where 
now we have only too much of shameful and shabby cheapness. 
RALPH ApAMs CRAM. 
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AMERICAN 
CITIES. 


AS 
TERKA-COTTA FIGURE IN HIGH ! 
EXECUTED BY THE AMERICAN 1 ( 
THE WORTHINGTON BUILDIN Ir 


FEHMER & PAGE, ARCHITE( 


HIS new building, which is to oc 


Building, 31 State Street, corn f Cong 
area of about 2,600 feet; is to 
respects, and absolutely fireproof throug! 

The building is designed in the style of t talian Rena 
The first two stories, belt courses, window tru Tit i 
of Indiana limestone, of a light gray c 
building is of brick and terra-cotta, made by \ 
tectural Terra-Cotta Company to mat 


building will be uniform in color for its entire g 


The treatment of the State ; yng 
around the building. The stone rk ar tt in 
openings will be elaborately carved, ar y \ 


or bronze will be introduced in toplights 


The steel frame has been designed to insure an a te 
stantial structure, and so constructed with ste: te g 
uprights as to form a continuous wall of stec 


building back of the masonry 

The most careful study has been give o designing t 
guard against wind-pressure, or from any annoyance caus« 

The steel frame throughout the building will be protecte« the 
exterior and interior by masonry 

The principal entrance is in the centre of the building, wit 


ways extending through to the entrance on Congress Square 


At the left, as one enters from Congress Street, is the entrance 
the basement, over which, leading from the main hall, is the stairca 
to the second story. At the opposite end are two elevato running 


from basement to tenth floor. 


The basement, first, and second stories are planned with the 
hallways occupying the centre of the building, opening off from whi | 
through double doors, are the two large banking offices, one on eac!l 


side of the hall. 
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1 ddit to tl entrance from the main hall, the banking blocks during the process of burning. They will be closed entirely 
, first story, has a private street entrance, which on all sides, except the necessary small openings at the ends, and 

f the features of the State Street facade will be keyed on the top, bottom, and sides. The cornice blocks, ‘ 

rhe f the first and second story bonding courses, and corbels will extend en- : 
tuhogany, with mosai - - tirely through the walls and be scored on the 
anelled ornamente inside to receive the plastering ; other blocks 


will extend about half-way through the 
walls, forming a bond with the interior back- 
ing, which is of the same material made 
somewhat lighter in section and weight and 


The face of the walls will be finished 


t 
¢ through the centre A likewise scored for the plastering. 


rick and terra similar to fine tooling as used in stone; 
Plates o, and the first, second, third, ninth, and tenth 


stories exhibit a richness of detail seldom 
attempted in buildings which are purely 
utilitarian ; the second story, the two princi- 
HILADELPHIA pal entrances, and the large dormer-windows 
being especially rich. The ornamentation of 
the second story is taken from one of the 
facades of the Hotel Bourgtheroulde, and 
the architects have very successfully de- 
signed the cornice over this story in perfect 


harmony and proportion to the ornament 





under it, as well as to the entire mass of the 
building. 

The building presents several unique 
features. In the first place we think it sets 
forth the first instance where a stack for the 
fireplaces and boilers is constructed of a 
steel frame with curtain walls. It is rigidly 
connected to the frame of the building, and 
extends in height a distance of about one 
hundred and fifty feet from the first floor. It 
also shows a treatment of the party wall 
which is very commendable, as it is kept 
entirely clear of the party line, and can 


never be disturbed by the erection of any 





neighboring building. It is built of the same 
material as the fronts, and the upper stories 
are treated in the same richly ornamental 


manner. Thus it will be seen that the view 


RR aS ee 


of the building will be beautiful from all 
points of sight, and will not be marred by 
the usual unsightly party wall. 

Another step well taken, we think, is 
the determination of the architects, Messrs. 
Cope & Stewardson, to prevent if possible in 
this building the top-heavy and hollow ap- 


eke 


7 wap 
- 1 _ | 
: 2 : 
e ri Po 
piiiiely. Pe 


3 pearance of the walls, so perceptible in many 
“ae 





of the high buildings recently built. They 
purpose to do this by building the walls with = 
a regularly defined entasis, the same as is 


se . 
” 
’ 

ks i 


usual in high columns, and strengthening 
the effect thus produced by forward pro- a 
jections in the first and second stories, and 
by setting back or receding the walls in the 





extreme upper stories. In this manner the 
e only it top of the wall is receded so that at the 
eaves of the roof the face of the wall is 3 
seventeen inches back of the face at the first FB 


J 


THE HARRISON OFFICE BUILDING, . 7 
f rse the steel PHILADELPHIA. story; and the perspective drawings, care- 


opE & STEWARDSON, ARCHITECTS. fully made with a view of determining the 
as large exact effect of this treatment, show an im- 
‘ forty inches on the face, and thirty-fow provement in the appearance of the whole which is entirely satisfactory. 
¢ ' The blocks will be built up as usual in The dormer-windows and face of the stack, which extend above the 
ng a sufficient number of horizontal eaves, are made to continue the entasis and also slant backward cor- 

; to prevent any undue distortion of the respondingly, instead of being perfectly vertical. 
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THE 


The manner of the construction of the steel frame, which allows 

of the treatment above referred to, is very interesting, and in some 
instances unique, but cannot be dwelt upon here. 
The style of the building is the French Renaissance of the period 
of Francis I., and it will be seen that the style has been strictly adhered 
to in all the details, this being true especially of the ornament, which 
is very rich, discreetly used, and highly appropriate. 

The Perth Amboy Terra-Cotta Company, who have taken the 
contract for the terra-cotta required for the work, furnished about a 
dozen large blocks of different kinds and shades of terra-cotta, made ° 
up in the manner described, for preliminary testing, etc. They were 
built up, plastered, and weighed; and it was found that the plaster 
adhered firmly to the material, and that those blocks made with a 
thickness of shell and webs of one inch weighed fifty-five pounds per 
cubic foot, while those having shell and webs of one and one half 
inches weighed seventy pounds; this weight, when compared to the 
weight of stone or brick, gives a fair idea of the saving in total 
weight effected by the use of this method. 

The floors are of the usual hollow arches, end construction, with 
a topping of cement concrete for floors, and a wood strip around the 
edge of each room for carpets if desired. There is no window trim, 
except a wood sill; and this sill, the doors, and baseboards sum up 
all the wood in the building. 
out. 


It is therefore strictly fireproof through- 





SIBLEY MEMORIAL HOSPITAL, WASHINGTON. 


CLARENCE L. HARDING, ARCHITECT. 


LLUSTRATIONS of elevation and floor plans of this hospital may 

be found in Plates 15 and 16. The hospital was a gift to the city 
of Washington from Mr. Wm. J. Sibley, as a memorial to his wife. 
It is considered a very good example of what can be done with a com- 
paratively small amount of money, the entire cost not exceeding 
$10,000. The front is of brick and terra-cotta. The vestibule, baths, 
lavatories, operating and emergency rooms have floors of unglazed, 
vitrified, encaustic tiles. The sinks, bath-tubs, and slop-sinks are 
porcelain, and the plumbing is a fine feature throughout. Each 
ward accommodates ten beds, and the whole building is complete in all 
of its appointments. 





MORE BRICK BUILDINGS. 


FEW more new buildings were started in Boston this January 

than last, the gain being in brick structures, which num- 
bered thirty-seven against thirty in 1894. Permits for frame 
buildings decreased two, the number being seventy. Considering the 
large increase during the latter part of 1894 over 1893, this showing 
is favorable. 

Compared with January, 1893, the gain in brick construction is 
remarkable, the number that month being only eight. The frame 
buildings this year were fourteen fewer, however. 


BUFF BRICK IN NEW YORK. 


BUILDERS and dealers in building material believe that the buff 

brick is to be a permanent and increasing conspicuous feature of 
New York architecture. Several considerable buildings of that ma- 
terial are now going up. The North Jersey fire clays, from which the 
buff brick is made, are seemingly inexhaustible, and the material can 
be brought to New York very cheaply. Some of the clays that lie 
near those used for these bricks are too valuable for ordinary building 
purposes, and are sent all over the country to be worked up for other 
uses. The crude clay is worth in some instances $100 a ton. If the 
buff brick can be reduced in price, its use will be greatly extended, 
because houses and office buildings of that material rent more easily 
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than equally well-situated buildings of other materials 


house owners, the mere cost of front brick, wl 


net 


not an important item in the construction of a consid rable 


so that even a slight reduction in the 


price 


probably greatly extend the use of that material. 


THE STRENGTH OF OLD 


N interesting piece of information respecting 


old brickwork is the result of expe 
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hand-made bricks laid in ground mortar n 


kin Mountain, Flintshire. This lime is ir 


and makes mortar of exceptionally good qu 
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the wall, Mr. Lyster conceived the happy thought 


it in the form of a horizontal beam, having a 


measuring about two feet square in secti 
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of a two-foot wall. The ends of the bean 


rest of the work. This beam was then 
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that could conveniently be piled 
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fifteen hundredweight was then gradu 


for several days without apparent effect upo1 


the weight was increased to six tons, nin¢ 
pounds, which was sustained for thirt 
lapsed during the night, and came dow! 
timber than anything else 
astonishing results; but the above aré 
first-rate brickwork in hydraulic li 
Worker. 


J]. W. Morrison, architect, has 


Street, Jamestown, N. \ 
THE firm of Brede & Zimmerman, 
dissolved partnership Feb. 1 Mr. H 


business. 


FRANK HORTON Brown, architec 


Lully 


Other tests 


t 


White Plains, N. Y The Port Chester 


branch at which Mr. Brown will spend 


THE Van Rensselaer house, opposi 


to be the oldest inhabited house in the 


W 


was erected, it is said, in 1642, of bricks 


The Southern Architect 


THE Architectural League of New York 


exhibition of Architecture, Painting, and Scul 


American Fine Arts Society Building, 


on the 15th of February. The exhibitior 


Tue Chicago Architectural Sketch 


alive affair,as may be seen by the followi 


C] 


l 


( 


evening, Jan. 21, Mr. Thomas Hastings’s 


W 


read and illustrated by stereopticon views 


a musicale by the members of the 
Monday evening, Feb. 11, a ‘* Rij 
to Billy Gibbs, Bob Williamson, or \ 


Monday evening, Feb. 18, Mr. F 


titled «« The Comparative Merits of Steam and Hot Water 


this paper being the first of a series 


Rip Snort 


lajo 


i 


Mi 


een 


Marq 


eY 


Perl 


upon 


K 


ppner, 


ns 


pl 


i 


af 


read 


+) 


ul 





4 


pa 


I 






Heat ng 


ts 














































THE BRICKBUILDER. 





§ 
LLUSTRATED ADVERTISEMENTS rapidly this work of construction must have gone on may be imagined 
when it is stated that within three short months the present substan- 
6 lao Hydraulic Press-Brick Company has chosen as the subject tor tial, well-arranged buildings have been erected and equipped with all 
nth lustration in their advertisment (see page xvii), the latest and best improvements in machinery for turning out terra- 
. : 
: ' , ‘ cotta. Although such a catastrophe as that through which the com- 
1 CATHEDRAL A ASSISI. s g 
pany has recently passed is always a hard blow to immediate business, 
uny is the parent of the many hydraulic companies that nana ey : 
¢ still it has some later benefits in the reconstruction of the works. As z 
exist in the several parts of the country, . : i ; ; i 
: in this case, the company, profiting by their past experience, re- ! 


iddresses of which are given in the adver : ; . a . . 
_— : arranged the entire general floor plan of their buildings with a view 
tisement. and the liberality it shows in the ee) : . ; p ; 
ies to the most expeditious location of each departmeut for its particular 
atter of expense in publishing these ex . ; ; ; 
work, and then equipped the same with such machinery as in their 

nt examples of old brickwork is cer . : : 
judgment was the best possible for the purpose, and which would 


tainly commendable and very much appre yield the best results. We are told that in time alone (that great 
— bugaboo to the terra-cotta manufacturer) the company have been é 
1— COLONIAL CLUB, enabled to save a quarter over that which they formally required to 4 

Henry | <ilburn. architect, one of the complete work, owing to the many advantages of their present 


7 3 recently erected in New arrangements, and this in addition to the fact of the work being 


a 4 en for stration by the New better in quality than before. It would be hard to find a more inter- 


\ tectural Terra-Cotta Co. (see esting operation than to watch the evolution of the coarse gray clay 
ae pleasing example of into the graceful terra-cotta designs, with their beautiful colors and 


} harmonious effects. That this particular branch of the terra-cotta 


ffect that may be obtained 
hter shades of brick industry is in its infancy all are ready to admit. What it shall 


terior work. We pub mean to the building profession when it shall arrive at that state of 


its of detail executed incorporating into its structure all the beautiful color effects that are 


: , D ‘se lare asy! 
e New York Company who supplied now promised, who dares to prophesy 


he terra tta Che buff brick used in the 


g 


‘ f shed by Sayre & Fisher Co 





el falenct medallion executed 





ANOTHER * BRICKBUILDER ” COMPETITION. 


\ndi ella Robbia is the fourth in the 


he Atwood Faience Company (see page WE are making arrangements to hold another competition, open 
att tself to the work being done to subscribers of THE BRICKBUILDER, for which suitable cash 
prizes will be offered. The subject will be «« A City House,” fireproof 
throughout, with a brick and terra-cotta front. The limit cost and 
details will be announced in the March number. As has been our 
custom, we shall publish the successful designs. 

To clubs of five and ten or more draughtsmen, wishing to sub- 
scribe to THE BRICKBUILDER, we make a special rate. To one who j 
will act as our agent in securing subscriptions, we will allow a liberal | 


cash commission. Write for particulars. kA 





TO DRAUGHTSMEN. 


A NY draughtsman out of employment, who will send us his full ad- 
dress and answer the following questions : — 

By whom were you last employed? 

Can you furnish good recommendations from your last employer ? 

On what particular line of work have you been engaged ? 

What salary do you expect to receive? 


Are you willing to go to another city? 
may have his name placed in our Exchange Bureau, and will be 
notified of any parties desiring his services as a draughtsman. 


All such communications will be regarded as confidential. and no 





charge will be made. 


Address, EXCHANGE BUREAU, 


THE BRICKBUILDER PUBLISHING Co. 





TO ARCHITECTS. 





\ 7% call your attention to the foregoing announcement, and upon 
your application would be pleased to put you in communication 


N ’ t of ders will recall the announcement in with any draughtsman whom we think would meet your requirements. 
] ic . S : 

A — er of the fact of the total loss by fire of the All communications will be regarded as confidential, and no charge 

\meri Cera lerra-Cotta Company's works on the 2oth of will be made. 


ast September, a statement that, with their characteristic Address, EXCHANGE BUREAU, 





g t ompa id commenced rebuilding at once How THE BRICKBUILDER PUBLISHING Co. y 
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FRONT ELEVATION, THE SIBLEY MEMORIAL HOSPITAL, WASHINGTON. 
CLARENCE L. HARDING, 





ARCHITECT. 
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THE BRICKBUILDER. 


AN ILLUSTRATED MONTHLY DEVOTED TO THE ADVANCE- 
MENT OF ARCHITECTURE IN MATERIALS OF CLAY. 
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The Brickbuilder Publishing Company, 
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PUBLISHERS’ STATEMENT. 
No person, firm, or corporation, interested lirectly or indirectly in the 


preduction or sale of building inaterials of any sort, has any connections, 





editorial or proprietary, with this publicat 





STEEL CONSTRUCTION AND BRICK MASONRY 


oo the past few years a change has taken place in th 
methods of construction adopted for commercial buildings which 
is one of the most radical that the world has ever seen, involving not 
only a complete revision of the theory of construction, but also a re 
versal of the uses to which some of the materials have been previously 
put. This change has come as a result of the employment of what 


loads of 


is known as the skeleton construction, a system in which the 


the walls and the floors are all carried down to the ground through 
steel columns either isolated in the building or built into the thickness 
of the external walls. In this construction, when carried to its fullest 
development, masonry as a supporting member counts for absolutely 
nothing. Brick walls, as such, disappear, and are replaced by 
screens of brick or stone interposed between the tiers of beams and 
carried around the steel work, not to strengthen the supporting me 

bers, but simply to protect against fire and the elements. So that 
brick, which was once the fundamental material for building con 


struction, has now simply a decorative or fireproofing function 


Of course the vast majority of buildings are now and always will 


y the 


be built in the old method, with solid walls directly supporting 
loads, but the increase in the use of the skeleton construction has 
been so extensive that those who are interested in the manufacture and 
use of brick as a building material may well ask what has been the 


influence of the steel construction upon the humbler material. 





A CCORDING to the building laws existing in most cities, a brick 

wall to be carried to the height of the walls in the Manhattan Life 
Building, New York, would have to be six feet thick. Asa matter 
of fact, the walls of this building in connection with the steel con- 
struction are from twelve to sixteen inches thick; so that at first 
thought it would seem that the skeleton construction has greatly re- 
duced the quantity of brick which would be used in connection with 
building operations. This is not the case, however. No architect or 
engineer would dare to build a structure three hundred feet high with 
walls less than ten feet thick, and consequently such buildings would 
never have been built except for the skeleton construction ; and although 
the walls may be a great deal thinner than would have been used with the 
older systems, the results, on account of the extreme heights possible 
with skeleton construction, show a vastly increased quantity of brick 
actually employed in building operations. Nor is this all. Brick, on 
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of possibilities opened up for the 
clay products to an extent and of 


impossible under former conditions. 
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A Department Conducted in the Interests of Building Construction to Prevent Loss by Fire. 




















0) | \ HI When we note how these arches fail, we at once see a new li 





se that fail did so at the skew backs. A glance at Fig. 2 will 





show why, since in each case the details indicate a weakness at the 






w-back point, and in some cases an application of the bearing sur- 



































faces in such away as to invite exactly the shearing that occurred. If 





















ve calculate the shear per lineal foot, we will find that the arches 
ra it f pig iron, as eared at 170 pounds per lineal foot upwards, which, if the factor of 
I 9 ten were applied, would limit the useful span of arches of this type to 
\ ether the @ iro! about three feet Chese arches were tested when practically four d Lys t 
t lt g old, and as a consequence the mortar bedding, the skew backs to the x 
inges, even if well applied, was still too soft to prevent con- te 
as 
centration of pressure at hard spots, or spots % 
Se “a 
A = where the tile projected beyond the uniform 
. . . line Asa cansequence it would be possible ; 
for incipient failures to occur at one point, and 
L then starting there, travel along the whole 
| ength of the skew backs from block to block 
; = vith great rapidity, causing the failure of the 
\ whole mass, like a card house. In the case 
| 
\ of the Lee arch, this bedding or lack of satis 
\ Tat tory bedding would not be of suc h conse 
{ quence, since the bearing surfaces of each ri 
l 1mounted to not more than two square inches 
In the Lee arch there were two thousand pounds per lineal foot 
g safely carried, thus showing the crushing strength of the material per | 
p f ire in to be above two hundred and fifty pounds; the shearing 
s t t It t strengt f the material was at least fifty pounds per square inch, 
t 1 t n ot f these results seemed to be very low, in the light o! 
it Wwe know of the compressive and she Ting strength of such 
‘ Ins irizing these results we may say that their principal use 
V ) vas to stimulate acticn in the line of better design of the arch-block 
section, (| to demonstrate the weakness of the skew backs of the 
é t d sty of ynstruction I think there can also be traced in the i 
ts w vork of the manufacturers of terra-cotta a better design and a bette 
é I ‘ ealization of what the loads that the material are to be subjected to 
ct ire 
’ é Kindl Arch (Angineering News, July 4, 1891, p. 3.) This is 
cally the Wilson arch, as was pointed out ina subsequent com- 
ition to the Awyineering News, but differs from it in having 
test greater depth for the suspending iron straps, and the using of hard- 3 
fire clay for the compression member instead of the concrete, 4 
f te { nd h of these being decided improvements. It is shown in Fig. 4 
k t cting ring ter, e article descriptive of it says: «* The practicability of this system 
is } the was test in a rude way, by building an experimental floor, as 
¢ f whether or not shown in Fig. 4. and loading it to the breaking point; this floor broke : 
with a load of three hundred pounds per square foot, but if the material 
id been closely laid together, and a sufficient number of straps had 
f t est een placed in the same, it would no doubt have been good for one 
ving a factor of safety thousand pounds per square foot 
see that these tests seem Chis of course is quite evident; the actual safe load on the tile 
ire feet of area are irch was about thirty pounds per square foot, or about that of the E 
cire int vent weight of the arch itself 
vith a weight of the material alone No information is given as to how the arch failed, and we there- 
foot, which, with filling, plaster, fore cannot draw any conclusions from the test; it would seem, how- 
ta ibout sever ever, as though too many questions of fidelity of workmanship were 
\ \ this on yusand five hur involved. Any little carelessness in the putting on of the straps, any 
it is cleat ther that mproper bedding of the blocks to the straps, any carelessness in the 
wrong, or that no s factor of safety putting up of the fire clay or properly wedging it at the ends, would all 
iker The subsequent test be likely to cause serious trouble, while if oxidation set in once it is 







( egularity of certain of the material, and certain that the small sections of the straps would soon be eaten 
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Cutshaw Test. (Engineering News, Nov. 14, 1891, p. 471.) These 


were made of the Empire Fireproof Construction Company's arches, 


single and double ; the arches being made as shown in Fig. 5. 


These 


arches were covered with a thin layer of sand. Test No. 12 was made 


with a combination load of pig iron and brick; tests Nos. 11 and 13 


were made with a load of pig iron alone, set on 14-inch planks laid 


on the sand bed; all of the remaining tests were made by pilir 


o 
ig 


brick, and all of the loads were uniformly distributed over the area 


of the arch. 


The tests extended over a period between Nov. 15, 


1890, and June 24, 1891, and are thus summarized by Col. Cutshaw 
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4, aamela tas 
TABLE I. 
Tests OF THE EmpiRE CoMpANY’s HOLLoOW-ARCH BLOCK AID IN SI 
DALE CEMENT AND SAND MORTAR MIXED, I 2 
ist Test. 6-inch blocks burned to a dar! | 
——e=a_"aaaqauqa_—eE_2@@_)0]={={={={*==Ema[a|][]9a99[l—cl*U™>)]™’™)»)n"»]_e]==—Lhk———==——[{————_—_—_—_{{={_a=ana=— sas—X—mn——s™— ———————— 
lotal Load Load per Deflectior Clear Spar Loade _ Set or veel 
sq. ft. It in. 5 ft r ’ 
2,695 291.3 1-3 Slight crack in ment nt ul 
4,410 476.7 3-8 neath at centre. 
5955! 600.I 5-8 Not broken 


























2d Test. — 6-inch blocks burned to a light color 
Total Loa Load per Deflection, ear Span Loaded Area Ss \ 
< << fi 1} 1 t S ‘ adi 
| t. in a 
rx 105.90 I-12 
2,205 2338.4 5-8 Beams spread 1-2 inch at n 
3,075 397-3 5-16 
4,900 § 29.7 1-2 
55355 579- Arch collapse | 
3d Test. —6-inch blocks burned to a light color. 
al Load, Load per Deflection, Clear Span Loaded Se 
sq- ft. Ibs in 95 tt ef 
gSo 104.4 oO Slight crack in cement nt 
1,470 156.5 1-16 underneath at centre. 
2,205 234.8 1-8 lop flanges of beams approached ¢ 
3,675 391.4 3-16 each other I-16 in. , 
4,613 491.3 Arch collapsed. ~ 
4th Test. — 6-inch blocks burned to a light color. 








Total Lead, 


Ibs Sq. ft. Ibs 

735 79.5 
1,225 130.9 
1,715 183.2 
1,960 209.4 
2,450 261.5 
2,695 288. 


SS SS, ee 


Load per 


Deflection, 
in. 


Clear Span Loaded Area Set 
95 ft ) sq. ft befor 


Slight crack in cement 
neath at centre. 


Arch broken. 


5th Test. — 6-inch blocks burned to a light color. 





Potal Load, 
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Ibs. sq. ft. Ibs 


$3.4 
139. 
196. 
261.6 
307.9 


Deflection, 


in. 


1-32 
I-16 
3°32 
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Clear Span | Loaded Area 
3-47 ft 


Arch broken. 
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Set 


under 


4 hours 
8.81 sq. ft before loading 
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Had the e tests peen accompanied with a note of some kind, as 
to where the first failure took place, they would have been the most 
valuable of any published so far as my observation goes, in so far as 

vey determined the actual strength of the arches. Even as it is, 
assuming that the sections were practically uniform, and of the 

thickness given, valuable results can be deduced by calculation from 

en This however be longs to a later section. 

ident that the design of the six-inch arch was very 


it still worthy of note; that the carrying capacity of the skew 





s, which are of better design than those shown in Fig. 2, have 
ch increased It is also worthy of note that the double arch 
is come up to a reasonable amount in point of strength; a safe load 
roximating é indred pounds per square foot having been 
710% , up Catalogue. ) ‘+ End pressure arch of hard 
y. N ( shows tion of the arch and skew back.” 
l loa er lineal foot of skew back was 1,315 pounds; the 
fa veccurred ul r the load given on the sketch, generally the 
e arch going at once no special failure of the skew back was 
ot entration gave 3,2874 pounds per square foot of 
irea, sl Gg ded improvement in the style of arch. 
\ nd test was vce mpact, the log dropping on its side 
9 rrowsof a rch of six-foot span and five 
‘ | I ne foot wide of six feet one and one halfinches 
f 
4 XN 
San ‘ shou 2, } 
r ty Pa 
a 
; Fig. 7. 
was left, although considerably jarred; this was then uniformly 
loaded with pig iron covering the entire area until 4,600 pounds was 


placed upon it, when the arch failed, the failure occurring first on the 


left-hand skew back at the point marked A on Fig. 7; the shear per 


] 
| 


lineal foot was 2,3 pounds, the safe load 76.7 pounds per square 
foot This shows somewhat of a decrease from the above, but some 
allowance must be made, first for the failure of the skew bac k, which 
is not of good type; and second, for the shaking up which the arch 
received under the imposition of the impact test. The tie rods of 
these arches were but seven eighths inch in diameter, and probably 
the ends were not upset; no statement is made as to whether or not 
there was any elongation of the tie rod, but from our own observa- 
tion we are inclined to think that such was the case to a considerable 
extent, thus forcing the concentration of pressure on a point which 
led to the failure 


(70 be continued.) 
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A Department devoted to Advanced Methods of using Cements and Limes in Building Construction. 
z 
ee saninidadaniniaaeatl a 
a 
: AMERICAN CEMENT. kindly to burnt and powdere: 
lana, all of which are substantially one and the sa 
Il. — Continued. ; 
3 two, however, being of volcanic orig 
7 Smeaton, in his ** Narrative of the Eddystone Lighthouse,” says inherent hydraulic qualities, and their m« 
a ‘* It remains a curious question which I must leave to the learned rich lime can in no manner render t latt dra 
3 naturalist and chemist, why an intermediate mixture of clay in the Although Smeaton us¢ ¥ vit ‘ 
i? composition of limestone of any kind, either hard or soft, should lime in the construction of 1 | t t tis ¢ 
t® render it capable of setting in water in a manner no pure lime I have ful if he would have done 
# yet seen, from any kind of stone whatsoever, has been capable of doing Plymouth (where he wa tting and fitting 
ce It is easy to add clay in any proportion to a pure lime, but it house) a_ considerable quantity of t mat 
4 roduces no such effect; it is easy to add brick-dust, either finely or imported on speculation, expecting 
: coarsely powdered, to such lime in any proportion also; but this seems Westminster bri 
unattended with any other effect than what arises from other bodic Henry Reid, in his work o Port 
becoming porous and spongy, and therefore absorbent of water, as tates, ** The Aberthaw lime ts i 
lready hinted, and excepting what may reasonably be attributed to (Smeaton) «* desired, for he ha 
irony particles that red brick-dust may contain. In short, I have ind felt confident in the kn« 9 
yet found no treatment of pure calcareous lime that rendered it The composition of tras 
more fit to set in water than it is by nature, except what is to be table of analyses 
derived from the admixture of trass, pozzuolana, and some ferrugi Although Smeaton had discovers 
nous substance of a similar nature.” that certain strata in the e lias fo 
| It would seem that this description by Smeaton, as to the action produce an excellent 
of pure lime .. coupled with his discovery as to the hydraulicity ol St i ivers cont I wr Clay 
| impure ones, ought to have annihilated the ancient fallacy, but it did factured lime t 
not. It is ry probabl 
Quoting again from Burnell: ‘*Some curious facts might be but, finding they « not slal 
mentioned, not only to show the influence of a large body of masonry such layers as would do s 
in retarding the solidification of the mortar in the interior but also of Che idea of pulverizing 
the danger of using rich limes in cases where such masses are neces- then testing them, an 
sary. Amongst them we may mention a fact cited by Gen. Treus- cement, did not oc¢ 
sart, who had occasion to demolish in the year 1822 one of the to by Burnell, wherein he state 
bastions erected by Vauban in the citadel of Strasburg in the year of the ease ‘ 1 
' 1666. side of the attair t gt 
‘*In the interior, the lime after these 156 years was found to be In 1786 De Saussure f 
as soft as though it were the first day on which it had been laid water, and, lik 
Dr. John mentions that in demolishing a pillar nine feet in diameter, cl 
5 in the church of St. Peter at Berlin, which had been erected 80 \Ir. Parker, Li 
7 4 years, the mortar was found to be perfectly soft in the interior the manufa 
3 In both cases the lime used had been prepared from pure limestone.” taria modules of the I 
ga : It is not known whether these lime mortars were made by an She} 
it admixture of sand, burnt clay, trass, or pozziolana with the lime, Phi ptaria wa 
but, so far as results are concerned, they would have been the same, was reduced to powder 
for nothing is more certain than that pure lime, with or without ad- undoubtedly the beginning 
mixture of any one or all of the materials named, cannot be induced modern times Its tro 
to harden by simple mechanical mixture of these substances whether by its manufacture from the ( 
4 in air or water. It mever has done so and never will. If fat lime can general use throughout Eng 
> be made to assume an hydraulic character, by its admixture with Reid says, in speaking of Parker's Roman ce { | | 
‘ pozzuolana, why did Smeaton seek further? He had the rich lime tunnel could not have been made 
and he had the pozzuolana. Why did he not use them if he believed and many of the early railway tunnels wer 
i in the tradition that had been handed down through the centuries, agent.” 
7 that such a combination, although purely mechanical, would harden Burnell, so late as 1868, in his work on «| 
under water? states in regard to Roman cement \lmost 
ee If he believed that the Romans used this material in all their in water in England at the present day are execut 
wonderful hydraulic cement constructions, why did he hesitate for a In 1802 natural cement was produced at | 
q moment even? The answer is plain. Simply because he tried it in The rock at Boulogne is in the form of septa: time 
i every conceivable way, as he himself states, and found it was not called «* Boulogne pebbles.” Its proportions of « bonate 
true, that such a mortar would harden under water. That is why he of lime are such that it is used for the production of natural Port 
sought further. And yet, all who write of Smeaton, on the subject cement. 
of his great discovery, while acknowledging that he found the ancient In 1810 Edgar Dobbs, of Southwark, London, obtained 
theory false, insist that the public shall deem it true. for the manufacture of artificial hydraulic lime or cement 


It is quite true, that rich lime, or even hydraulic lime, takes very together in suitable proportions carbonate of 
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Fe 
to eces before burning He the accompanying sketch. It was found i 
i : i 
xpel t cal nic ack necessary to plac e soft wood bear 
i e. tance ings at A, A, A, in order to do g 
f t away with the transverse action, ; 
ch tended to open out the 
or roints vhen this was done the 
Berlin. a Ra rt iction set Was pr! icticall i pure . 
hear Ina hitty-two tests were 4 
ts 
' 
y ’ ‘ ne mortar I to 3 by ft 
veight, sof yrtar on natural ? 
cement mortar I tol 1-2 by weight, 
‘ ; . a 
, t , | 1 e! ent water on Portland 
. nent mortar I to 3 Vv we ght, Is 7 
é | en vater : 
4 
e mortars stood the follow ' 
g ordinary tests (see Table A) \3 
Che sand specimens’ were 
re rhtl to the m« , and : 
5 > 
ver retore lite near to practice ir nethnod of setting 4 
e tollowing s iring results were obtained (see Table B) ' 
) ) t these tests, experiments were made to detet 
ye ents of ftrictior etween the rfaces after the 
[hese ere { to be 
ortar surtace on liime ortar rtac 29 
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] il mer yrtar o1 rick surface 35 
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S 1, regardless of the surfaces or thickness of joint. this 
' r t f the tensile strength at the same age, and one tenth 
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in oO ncn t SIOT yeces 
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1 Che naturals are stronger in air, and the Portlands in wate1 
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a ensile strength under water at the same agt 
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1] IN ESTS OR MORTAR ADHESION TO BRICK SURFACES (IN SHEAR 
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3. That the pressed bricks keyed on one side only give higher 
results than common bricks, and therefore that the adhesions to a 
pressed-brick surface on which the shears took place are higher than 
to ordinary brickwork. 

4. The average of three natural cement tests which sheared 
through mortar was one hundred pounds per square inch, giving the 
true shearing strength; if the bricks had been keyed on both sides, no 
shears could be obtained through the Portland cement mortar. 

5. Tests made on specimens kept in air showed conclusively 
the superiority of rich, natural cements for this kind of work, which 
is usually in air, over Portland cement mortars with a Aeavier dose ot 
sand. 

It was found that mortars must be very soft to give the best ad- 
hesive results, but this is probably old history 

With such facts as the above at hand, using the coefficients of 
friction obtained above, we can estimate fairly well what resistances 
such surfaces will offer against one course sliding over another. 

Because this action seldom takes place is no reason for disregard 
ing it; on the other hand, a knowledge of such points may enable us 


at times to economize in our design by counting in this adhesion along 





with our friction, which is usu lly looked to, to prevent ing one 
course of masonry over another. 
CECIL B. SMITH, MA. E 
McGill University, 
Jan. 15, 1895 Montrea 
SAULT STE. MARIE, MICH., Jan. 31, 1895 
I:DITOR OF THE BRICKBUILDER, Boston, Mass 
Sir, — Without wishing to criticise the valuable article of 


Mr. Fred. T. Hodgson, C. E., on ** Concretes, Cements, and Mor- 
tars: Old and New,” which so abounds in practical hints, it may be 
of interest to call attention to a few points which appear to admit of 
question or require some explanation. It seems probable that in the 
very commendable effort to put a large subject in a small space, Mr 

Hodgson may have left erroneous impressions on some of those 
readers of THE BRICKBUILDER who have not had time to look into the 
subject of cements very thoroughly, but who are, nevertheless, glad to 
receive such conc isely stated information on the subject as Mr Hodg- 
son presents. 

In the last paragraph of his article in the December number the 
inference would seem to be that two hundred and fifty pounds pe 
square inch for briquets of neat Portland cement at the age of seven 
days is a high requirement. The present writer does not know of an 
English ‘* standard,” but turning to some of the best authorities on 
the subject we find that even aslong ago as 1870, Mr. John Grant 
required three hundred and fifty pounds per square inch at seven days 
on the London Main Drainage Works. In 1890 Mr. Henry Faija, who 
was an eminent English authority, recommended three hundred and 
fifty pounds, and in 1893 he recommended three hundred and fifty to 
four hundred pounds per square inch. Mr. Maclay, of the New York 
Department of Docks, specified three hundred pounds per square incl 
in 1891, and many specifications require from three hundred and fifty 
to four hundred and fifty pounds per square inch. 

On page 17 of the January issue the statement that the finest 
ground cement is the heaviest may be due to a misprint. Fine grind- 
ing of course lessens the weight per cubic foot. 

The ratios given for the strength of various sand mortars to the 
strength of neat cement mortar may apply for short-time tests, or for 
a poor quality of cement or sand. Combinations of good sand with 


good cement give better relative results than are shown in the table of 


Mr. Hodgson. Conclusions drawn from the experiments of others 
are given in the following table in connection with those stated in the 
paper. The ratios are only approximate of course : — 
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adjou I can easily conceive that there are several and I trust a 
good many — and | trust all of us — who will be able to sign this 


declaration, and who are therefore eligible; but there may be a good 


nany who cannot give a definite answer to-day, not being instructed 


their board; and therefore nothing can be more reasonable thar 
that there should be an adjournment of this meeting. But the pu 


ose of an adjournment of this meeting is only to receive the signa 


tures of those who will sign this declaration, and it is not at all for the 
irpose of debating whether it is an expedient thing, whether you 


think it is for the advantage of the trade, or for the disadvantage of 


the trade It is settled that there will be an association, and it is 
settled that no one will be a member of this association who cannot, 


inder a statutory declaration, make this statement. I have told yo 


that my firm have signed it: therefore, I think, at the present time, 


» me than to invite the gentlemen who are 


their boards, or who are in a position to sa 


> I 


it they are prepared to become members of this association on these 


term o express their willingness to sign here is a gentleman 
ere, a commissioner to receive oaths (/a fey) Who wiil e hap] 
ike the statutory declararion (/aughter) of any gentleman who 
\ like to sign; so that you see everything is in an exceedingly 
sinesslike shape, and in a forward state I have no doubt that 
| be some who will be quite willing to sig 
\Ir LEEDHAM WHIT! | wish it to e understood that I am 
rt re to blow my own trumpet, or to advocate or push the firm of 
Bazley, White & Brothers; I am here speaking, as one who wishes 
speak straightforwardly of what I know about the trade in general 
it course this refers to the export trade Now, my experience of the 
xport trade, as the largest shippers of the article, leads me to «€ 
actly the opposite conclusion | believe, on the contrary, and I sa 
) i ict ng I c it LU it trom t ot st Vv Tal ¥ sits to tl € | nite 
States, that the stress of competition, espe ially competition with 
these inferior foreign brands of natural cements, which are not really 
Portland cements at all, has put English firms on their mettle. and 


ish manufacturers, who senc 





that not only we, but many other Engl 
ts all over the world, are actually sending even better qualities 


an we did a few years ago | think it is most unfortunate, to say 





the least, that such statements, which are absol tely d 

foundation, should go forward at the present juncture to the publi 
udmit, gentlemen, that we have been distanced by German sk 

ind German competition, which is a different thing I am most 


inxious that we should not be debarred from imitating German skill, 


ut that is the next point for us to consider, because we have n 
earn from the Germans. Otherwise, as I say, I came into this 

om in no hostile spirit to this proposition, and to what I suppose: 

were the objects of the meeting, but rather prepared to indorse the 
whereas, on the face of that circular, it was impossible to read 


in it, than that we were invited to come to this 

room to confer together as to the founding of an association, we 

are now asked to join an association which it is said has been already 
; 


inded Founded by whom, ! should like to know? Any three 





rs in Tooley Street might get up an association, and ask others 
to join it. We intend to join no association without very careful in- 
liry as to what lines that association intends to go on, because we 
do not want to be debarred, as people who intend to make progress 
in every shape and way, from taking advantage of scientific research 
When I came into this room this afternoon I was perfectly ignorant 
as to this matter of Kentish rag stone, except from comparative 
hearsay, inasmuch as not a ton nor an ounce of that material has 


ever been-used in any one of the four works under the control of 


J. Bazley, White & Brothers 


THE COTTON STATES AND INTERNATIONAL EXPOSITION Com- 


ANY, Atlanta, Ga., intend to build in the grounds over «Clara 
Meer” a decorative concrete arch one hundred and fifty feet long. 


Plans from Mr. Fr. von Emperger, New York, are under considera- 


tion. 
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THE BRICKBUILDER. 


THE MASON CONTRACTOR. 


A Department conducted in the interests of the Builder, and the Contractor for Brickw 











ORNAMENTAL BRICK ARCHES 


T often becomes necessary for the mason to cut his own arches, 


especially in the smaller buildings, and to do this correctly he 
should have a thorough knowledge of the manner in which to proceed. 
Of course in many of the larger structures the arches come on the job 
already cut, and all the mason has to do is to pick out the numbers 


1 


and pro¢ eed to putting them in; but even if these ready-made arches 
are used, it is always best for the mason to know how to draw and cut 
his own 


The bricks used in these arches always show their thickness ot 


edge in the face of the wall, which thickness generally being the full 
width of the brick at the extrados or outside of the arch, and dimit 
ishes toward the soffit or inside. [his splay is termed the ++ som- 
mering ” of the arch 

The bricks used in external arches sho be cut and rubbed 





with great care to the necessary wedge-like form, according to the 


gauges or regularly measured dimensions. This is not always done 





Bricklayers are generally allowed sufficient time to 1ub the ow/side of 


each arch brick properly, so that their work may have a handsome 


appearance to the eye, but often slur over all the othe irts of the 


work which are hidden from view. Hence in order to save time they 


are very apt to cut away the inside of the bricks of their arches to 


such a degree as may even deprive them of their proper wedge-like 
form everywhere except at the external surface This neg 
duces cracks, and causes the arch to bulge forward, and may even 


cause one of the bricks of a straight arch to drop down lower than the 


soffit at bottom of the arch, which defects may be frequently seen 


over the windows of many brick buildings. It is well known that all 
ornamental arches generally are nothing more than mere shells, as far 
as strength is concerned, and s ipport only a portion of the outside of 


+} 


} ) ’ ' ’ , ’ 
the wal But if properly executed, well cut, rubbed, and set, they 


answer the purpose for which they are designed. It is therefore neces 
sary that the mason should know this branch of the trade thoroughly 


Subjoined I place before him the forms of the principal brick 
arches in use throughout this country, and when he is called upon to 
construct any of these in practice, all that is necessary for him to d 
is to apply the rules for designing them as laid down here 

Every mason should have a pair of compasses, a T square, a set 

> bh: 


square, a drawing board, and his rule, and practise the drawing of 


these arches he is often called upon to construct. 


Oein circular Aich 





Fig. 1 


To draw and build a semicircular arch, place the point of the 
compass at the centre O, and with the radius O C describe the 
inner circle, which will answer for the soffit (see Fig. 1), then with 
the same centre describe the outer circle according to the depth 


required. The number of courses in a semicircular arch is deter- 


mined b fine g how 1 

to De used ) ure re é t 

ing for the thickness of t 

of an inch for pressed brick, a 
cdrawing to the centre of 

give the rule for ru vg t ck 

be remembered that a 

number of courses, and t 7 a 

rick first, vide it In the entre of 


which space downwards to 


number of spaces alike 


of the arch is got | 
Dy one course ot rick ¢ 
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Semicircular Arch with Gothic Head lo draw 
tion of this arch, it is necessary to draw the line 


at C, draw a line with the set square from C (see Fig. 
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uré ould aiways e taken 


sat the key may appear as shown 


BRICKBUILDER. 


n the cut 


entres ({ 


entre i. 


centres ( 





The wedge-shape form of the brick is obtained from the 
€ The soffit and cross joints are obtained from the 
but the extrados line of the arch must be cut from the 


} 


ilso the line of skew back 


( 


Camber Arch.— When 

Jegmentat Gothic: the curve of the segmen 
tal arch is very flat, the 
centre from which it could 
be described is very dis- 
tant from the intrados of 
the arch, the brick have 
f 


their joints converging to 


points near the arch, and 


are all therefore cut to 
15 fone f the h 
different forms, the arch 
is called a cambe 1? 


It will be seen that in a 
straight arch of this kine 


no two bricks are alike o1 





the same side of the key, 
5 OSsite aes corres yc with each other, pair Y pall 
( ry w » describe this arch is to lay out the width of ¢ 
) g tht 1e with a camber slip (a piece of board o1 
is long as the opening, and triangular in shape 
gar I lghth in tot foot toward the centre ol 
‘ o ( ve! di ul e wit Cc as centre an 
e /. a 
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Fig. 8. ¥C 
.. af + in which the Mune ~~ ni oh 
i s is the point to which tl iines are drawn to get the 
vy bacl It is then necessary to measure the bricks to se« 
1 6 a nd half inche ¢ i } 
WOrk If two and one half inches, set of one and one 
t S each side of the centre line 4, and draw lines to the 
show! this w | lve the sha e ol the moulds ot whict 
g be three, made of stiff cardboard, and about eighteen 
es in length If the arch is to be one foot in de pth, ind in pro- 
stinn if . . t mark them all about three incl 
rtion eo ess, en irk hem all about three inches trom 
the narrow « Fix one of these upon the centre line as shown at 
f.s e line above mentioned shall be exactly at the soffit line of the 
ul ind then trace the other two alternately toward the skew back, 
kee g¢ each line on the moulds to the soffit line each time The 
J + Sen el — “ree al al the i elle 
evels ist be taken for each course, and marked on the mould ready 
for working One bevel will answer for soffit, cross joint, and top of 
each yurse, if it is reversed for the two last named (see Fig. 8); 
t sometimes it would be est to leave the tops and cut them 
++ +} } £ * ‘ fen r+ + k + ’ } 7 L-3 
when setting the arch, for very often mistakes are made in taking 
the length of the courses with the templet. Be sure and have the 


nts in this arch level and the courses uniform. Plain as this 


ears to be, it is however difficult to execute properly in 
size of the arch should be drawn first, and the 


taken as escribed, of course allowance being made for the 
oard is being cut for the mould. 
ARCHIE. 


( Zo be continued.) 
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TIDINGS OF SPRING. —THE NEW ENGLAND MARKET. The Devonshire Buildin f which W 
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; A’ this early day it is rather unsatisfactory to attempt to predict brick. It will be on Washington, Stat DD 
: é the building movement of the next season, especially in view of the foundations are now going 
; the unsettled condition of financial and business affairs. All that can Iwo large apartmen 
be done is to state the conditions as they exist to-day in Boston and monwealth Avenu E. B. i 
throughout New England, and to tell of the outlook as it now appears a short distance west of Ma 
Brick building in Boston last year was unusually light up to the of Mackay & D 
first of September, when a revival took place, which brought the total Hereford Street a M 
number of permits for new brick buildings to three hundred and ninety front and six stori gt 
i against three hundred and seventy-one the year before. This gain \ new eig! 
4 over the preceding year has been continued into 1895, and _ the ind Winte treet I the 
2 permits granted up to middle of this month numbered forty-two Cornhil Bot \\ \\ 
compared with thirty-four during the corresponding period of 1894, rick ar 
showing an increase of nearly twenty-five per cent, and thi spite 
of the unusually severe weather during the last three weeks g 
There are reasons for believing that this increased activity will years in this | 
continue. It is generally conceded that the building of brick stru lilding are almost 
tures, stores, warehouses, and apartment houses has- not been as larg« mate! 
in comparison with the demand as has that of frame dwellings in the oth of these wer 
outlying wards and the suburban cities and towns. Frame apartment ciple 
houses over three stories in height, now forbidden, e allows 
f certain amendments now before the Legislature, and likely to pass, 1889, 
are enacted. The increasing value of land in such districts as Rox- fore the flame I 
bury and Dorchester, and in the centres of such places as Somerville, yoing 
' Cambridge, and many of the other cities of New England, make thi ng destro 1 
' erection of brick tenements and apartment houses more and more ncoln 
profitable and economical in the long run will build thr 
\nother factor that is leading builders to use brick instead of thousa 
wood is the nearer approach of the cost of the one to the other, the \ cons 
difference being narrowed constantly and, especially on high-priced parison 
land, making brick the cheapest material, considering what is obtaine: ind terra 
in the end. Ofnce dS 
The law which requires the fireproofing of the lower story an Congress and |] 
basement of a dwelling or tenement house, when the first story is use on the corner of State Cong 
for other than domestic purposes, is very likely to be repealed. In exal 


fact it is almost sure to be, the insurance companies as well as the 








city and the builders being united in this movement. This will mea fra d the ch 

2 much to the brick makers, for the present law has put a stop to the The beauties 
building of houses with stores in them except on the highest priced ire striking 
land. It is believed that this change in the law will lead to a renewal vhite walls ar 
of activity in the South End, and also the remodelling of many dwell se of t 
ings into stores on such streets as Columbus Avenue and Tremont the Anot g 
Street, where the conditions would not warrant fireproofing as noted, of effect 
but offer inducements to improvement without it. Even in the cass Building on Columbus Av 
of old buildings which are not entirely torn down this will lead most satisfactory rcantile s 
to an increased demand for front brick, for in nearly every case a It is certain that 
new front, more or less elaborate, is constructed when the alterations increased the last few years 
are made. ment in the best class 

3 Another matter before the Legislature that will interest the terra Considera lding 

} cotta manufacturers is a proposed amendment doing away with the and other streets in the 

, masonry arches between the iron or steel beams in the construction spring The Roxbur 

a of floors in first-class or fireproof buildings. This amendment would soon, and this time of brick. | x Dwig 

‘a allow the substitution of wooden floors protected by fireproofing, plans for a large six-story apartment | D 

sa such as metal lathing and plaster on the under side of the lower floor & J. H. McGinty, for a large | Oo 

\ number of large buildings in which brick will be used for the oth of which will be ilt t : g 

walls are in process of erection, or will soon be started in Boston A demand has been made f 
The most conspicuous and the largest is the new Tremont Building, the city of Bosto: Among those s 
to make way for which the old Tremont House is being torn down. be built on Myrtle Street 
It will have the eight upper stories built of light-colored face brick, Several large brick Idings w 
and will cover a lot of nearly twenty-five thousand square feet. First Street, Cambridge, to a te t 
Winslow & Wetherell are the architects, and Norcross Brothers the Another big brick building in the Univers 


contractors. Middlesex registry of deeds, which will be begun s 
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Builders’ Portable Material Elevator. 


° 


\ most complete outfit for the elevation of materials. Will supply 


100 masons with material on almost any height of building. 


Iwo 


balancing cages leave only weight of material to be raised. Changes 
made from floor to floor easily and quickly. The engine is com- 
plete with boiler, injector, safety-valve, steam gauge, and all con- 
nections, and is mounted on a steel frame. It has double cylinders, 
with reverse motion and friction drum foot brakes. Entire outfit 
is compact, easy to move, and simple to operate. Estimates and 


full particulars furnished upon application. 


- 


FOR DERRICKS, WINCHES, ENGINES, AND ALL 
CONTRACTORS’ SUPPLIES, GET OUR ESTIMATES. 
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Contractors’ Plant Mfg. 


129 ERIE STREET, BUFFALO, N. Y. 


Co., 
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